Purpose To assess content validity and patient and provider prioritization of Patient-Reported Outcomes Measurement Information System (PROMIS) depression, anxiety, fatigue, and alcohol use items in the context of clinical care for people living with HIV (PLWH), and to develop and assess new items as needed. Methods We conducted concept elicitation interviews (n = 161), item pool matching, prioritization focus groups (n = 227 participants), and cognitive interviews (n = 48) with English-speaking (*75 %) and Spanish-speaking (*25 %) PLWH from clinical sites in Seattle, San Diego, Birmingham, and Boston. For each domain we also conducted item review and prioritization with two HIV provider panels of 3-8 members each. Results Among items most highly prioritized by PLWH and providers were those that included information regarding personal impacts of the concept being assessed, in addition to severity level. Items that addressed impact were considered most actionable for clinical care. We developed additional items addressing this. For depression we developed items related to suicide and other forms of self-harm, and for all domains we developed items addressing impacts PLWH and/or providers indicated were particularly relevant to clinical care. Across the 4 domains, 16 new items were retained for further psychometric testing. Conclusion PLWH and providers had priorities for what they believed providers should know to provide optimal care for PLWH. Incorporation of these priorities into clinical assessments used in clinical care of PLWH may facilitate patient-centered care.
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Background
Patient-reported outcomes (PROs) are increasingly assessed in routine clinical care [1] [2] [3] . While a few PRO instruments have been designed specifically for this application [4] [5] [6] , many were designed for group-level comparisons in clinical trials or observational studies rather than for clinical care of individual patients. Several specific characteristics are desirable for a PRO instrument used in clinical care of individual patients: (1) The instrument domains should be highly valued by patients and/or providers for use in clinical care [7] ; (2) if scores are to be used, the instrument should have acceptable psychometric characteristics to facilitate valid, reliable, and interpretable patient-level measurement [8] ; (3) items should be clearly understood by patients, and should include content that ensures that providers obtain clinically important information valued for clinical care beyond just quantitative assessment of domain level or severity; and (4) at the same time, patient and clinic burden should be minimized as much as possible.
Depression, anxiety, fatigue, and alcohol use are common issues of importance for people living with HIV (PLWH) [9] . We describe an assessment of PLWH and provider priorities in relation to Patient-Reported Outcomes Measurement Information System (PROMIS) depression, anxiety, fatigue, and alcohol use items in the context of clinical care for PLWH. PROMIS is a multi-year effort funded by the National Institutes of Health to create item banks for assessing patient-reported health areas across diseases and chronic conditions (www.nihpromis. org). This research was conducted in a large, heterogeneous sample of PLWH recruited from four Centers for AIDS Research (CFAR) Network of Integrated Clinical Systems (CNICS) clinical sites distributed across the USA. We included Spanish-speaking and racially diverse English-speaking PLWH in the study.
Key issues to consider in assessing a PRO instrument's content validity are its intended purpose and context of use [10] . In this study, the intended purpose of the measures assessed was to provide useful information for delivering clinical care. With this in mind, for each domain, we asked PLWH and providers what patient-reported information was most important for providers to know to provide optimal clinical care to PLWH. We focus on understandability of item content and on ensuring that specific, highly clinically relevant content identified by PLWH and providers will be available for consideration when evaluating potential modifications to PROMIS instruments to improve their value for clinical care of PLWH.
Methods

Participant recruitment and enrollment
We recruited English-speaking participants from three CNICS sites: University of Washington-Madison Clinic (Seattle), University of Alabama at Birmingham-1917 Clinic (Birmingham), and the Fenway Clinic (Boston). We recruited Spanish-speaking participants from the University of California-San Diego (UCSD) and the University of Washington Madison Clinic. To increase the numbers of Spanish-speaking participants, we also recruited from Entre Hermanos, a Seattle-area Latino-serving communitybased agency. We performed purposeful oversampling of African-American and Hispanic/Latino individuals to enhance diversity. Institutional Review Boards (IRBs) at each site approved all study procedures.
PLWH were approached based on results of a webbased self-administered PRO assessment at the time of routine clinic visits. The PRO assessment was specifically developed for measurement of PROs for the CNICS network for both clinical research and clinical care [11, 12] . Since 2006-2009 (year of initiation varies by site), consenting PLWH have completed PRO assessments prior to routine physician visits at approximately 6-month intervals with [10,000 PLWH having completed *45,000 clinical assessments to date. PLWH who do not speak English or Spanish, who are acutely ill, or who are intoxicated or have obvious cognitive impairment are not asked to complete the assessment. PLWH answer instruments from several health domains including depression (PHQ-9), anxiety (PHQ-5), alcohol use (AUDIT-C), and several others, including an HIV symptom index containing an item measuring fatigue [13] [14] [15] [16] [17] . PLWH scoring above threshold levels for the target domains (depression, fatigue, etc.) were recruited by research staff for study participation after their appointment, either in person at the clinic or by telephone. We provide details of the scoring thresholds below and in Table 1 . PLWH who met eligibility criteria and were interested in participating had study procedures explained to them, and informed written or oral consent was obtained, depending upon the study site IRB's requirements. Participants received a $25 reimbursement as a thank you for their participation in concept elicitation interviews and focus groups and $15 for participation in cognitive interviews.
Inclusion/exclusion criteria
The criteria were as follows: (1) English-or Spanishspeaking, (2) 18 years or older, and (3) HIV-infected. PLWH were excluded if they were cognitively unable to complete the PRO assessment or if they were unwilling to consent to study participation.
Study design and procedures
Seven steps guided the work conducted. A description of each step and a flowchart of study activities can be found below (Fig. 1) . Generally, all steps were completed in serial order for the depression, anxiety, fatigue, and alcohol use domains, respectively.
Step 1: Definition of domain PLWH groups
To ensure broad representation of PLWH across severity levels for each domain, we defined severity levels for each domain as assessed by the clinical assessment and then selected PLWH for each severity level for concept elicitation interviews and focus groups (Table 1) .
Step 2: Elicit domain concepts
We conducted 34-44 concept elicitation interviews with English-speaking (75 %) and Spanish-speaking (25 %) PLWH for each of the four domains. We developed semistructured interview guides including probes asking about the clinical importance of concepts for each domain. For example, the alcohol use interview guide included probes related to drinking patterns, cue-based drinking, cravings to drink, and efforts to control drinking. The PROMIS alcohol item bank includes banks addressing positive consequences, negative consequences, positive expectancies, and negative expectancies; we focused exclusively on the alcohol use bank as most relevant for clinical care based on input received from HIV providers after reviewing all of the alcohol banks. We asked interviewees about their experience with the domain, and what they thought was most important for providers to know about in relation to it. All interviews were digitally audio-recorded, transcribed by a professional service (VerbalInk.com), and then uploaded into a qualitative analysis database (ATLAS.ti). Quality review of interview audio files was conducted within seven business days from the date of the initial interviews, to ensure that interviewers were following best practices. We conducted interviews until concept saturation was reached, which we defined as the point at which no new concepts were found over three consecutive interviews. Across the sites and domains, a total of 12 research investigators and staff conducted interviews and were trained by Dr. Edwards who has extensive experience using these techniques. {Edwards et al. Interviewers were instructed in the interview purpose and procedures before practicing the procedures through role-playing and feedback prior to conducting actual interviews. They were also given constructive feedback based on the audio recordings of the study interviews they conducted.
Step 3: Compare elicited content with PROMIS item banks Pairs of investigators working independently identified interview text relevant for each domain. The pairs of investigators then independently attempted to match this text to existing PROMIS item banks, augmented by items excluded from item banks developed in the first phase of PROMIS [18] . Coders met regularly to discuss and resolve coding discrepancies, and in cases where they could not reach agreement the discrepancy was reviewed and resolved by the content study team as a whole.
Step 4: Develop new items
We crafted new items based on content identified by PLWH as important for clinical care but not currently included in the PROMIS item banks. New items were crafted following the same principles as those used in PROMIS previously for any newly crafted item [18] , as well as other long-established principles for item writing [19] . The research team reviewed the new items using the PROMIS Qualitative Item Review (QIR) criteria, and modified them where necessary. QIR is a process whereby items are evaluated for redundancy, face validity, and inconsistent relationship to the target domain [18] .
We assessed newly crafted items for readability using the Lexile Analyzer; we modified language until each newly crafted item had a sixth-grade reading level (900L) or lower using shorter sentences or more frequently used words. We also assessed newly crafted items for translatability and then translated them into English or Spanish, depending upon the language from which they originated [20] .
Step 5: Evaluate new items for comprehension
For each domain we enrolled *10 PLWH stratified by severity level (Table 1) and asked them to participate in cognitive debriefing interviews about the newly crafted items. Upon completing the items, we conducted a short debriefing interview with each participant aimed at assessing cognitive attributes of the items. We used standard procedures developed at the US National Center for Health Statistics Cognitive Survey Laboratory [21, 22] in the debriefing process. The interview questions focused on item comprehension (item intent, meaning of terms), retrieval from memory (recall of information, recall strategy), decision processes (motivation, sensitivity/social desirability), and response processes (mapping of response to response options) [23] . The cognitive debriefing process occurred in three steps: (1) We performed cognitive interviews with PLWH who had completed the initial draft items, (2) we revised the items based on the initial cognitive interviewing results, and (3) we had additional PLWH complete the revised items and performed cognitive interviews, and then, we made any final item revisions. All interview guides can be downloaded from http://depts. washington.edu/seaqol/docs/interview-guides.pdf.
Step 6: Obtain PLWH importance ratings of new items
We convened PLWH in groups by domain severity level (Table 1) and asked individuals within these groups to rate the clinical importance of all existing PROMIS item bank items and new items that were created. PLWH individually sorted items written on cards into three stacks identifying those they considered 'definitely important' for clinical care, those that were 'somewhat important,' and those that were 'not important.' PLWH were free to allocate items across these categories as they wished. We compiled these selections and displayed and reviewed aggregate results as a group. In focus group fashion, we asked participants to discuss specific reasons why they selected the items they considered most important for clinical care. After this, we asked the PLWH to review their individual selections a final time, making any additions or deletions they wished. The focus group discussions of specific reasons why some items were considered important for clinical care were audio-recorded and transcribed for extraction of illustrative quotes. We included English-speaking (75 %) and Spanish-speaking (25 %) focus groups for each domain.
Step 7: Identify additional items necessary for clinical care
We convened provider panels to review and evaluate items in terms of their potential usefulness in clinical care. Our provider panels included HIV primary care providers, HIV mental health providers including psychiatrists and psychologists, HIV clinical, translational, and basic researchers including CNICS site principal investigators and AIDS Clinical Trials Group (ACTG) investigators, and HIV clinic medical directors. For each of the domains, we assembled provider panels, either in person or using webinars, to prioritize item content for potential importance for clinical care beyond reliable assessment of domain level alone. Providers reviewed the entire list of items, as well as subsets of items such as those that would be seen in a short form or a computer adaptive test based on various severity levels looking for gaps in content, appropriateness of the content for the domain of interest, relevance of the items and the domain itself for clinical care, and other concerns. We conducted at least two provider panels of 3-8 members from at least two sites for each domain.
Step 8: Select new items for psychometric testing
To decide which new items to retain for psychometric testing, we considered equally: (1) PLWH item importance ratings (Step 6) and (2) clinician identification of additional items necessary for clinical care (Step 7).
Results
Sample characteristics
Across all four domains and level of domain severity (e.g., mild, moderate, severe) (Step 1), 161 PLWH participated in concept elicitation interviews, and 227 participated in focus groups (Table 1) . A total of 48 PLWH also participated in cognitive interviews.
Of PLWH participating in the concept elicitation interviews and item prioritization groups, a majority were 30-49 years old, male, and self-reported White race, although sizeable proportions were African-American (23 %) or Hispanic (42 %), reflecting our purposeful oversampling. Most had CD4 counts of 350 cells/ml 3 or greater, who had been diagnosed 11 or more years ago, and route of HIV transmission was through men having sex with men (MSM) ( Table 2 ). These proportions were similar across the four domains and between English-and Spanish-speaking participants. Of those participating in cognitive interviews, 79 % were male, 35 % Hispanic, 15 % African-American, and 46 % White.
Depression domain
As a result of concept elicitation interviews, we generated a total of 38 concepts: 28 that were found in the PROMIS item bank and 10 that were not (Step 2). The new items we developed representing the concepts not found in the item bank are: (1) I felt more irritable than usual, (2) I got tired easily, (3) I thought about killing myself, (4) I felt so bad that I did things that I knew would hurt me, (5) I felt dead inside, (6) I felt desperate to escape how I feel, (7) I felt less interested than usual in sex, (8) I felt no energy to do things, (9) I felt bothered by things that don't usually bother me, and (10) I felt that others would be better off if I were dead (Steps 3-4). We did not make wording changes in the new depression items as a result of cognitive Table 2 Clinical and demographic characteristics of concept elicitation and item prioritization participants (PLWH) interviewing as we did not discover any comprehension problems (Step 5). There were two items from the PROMIS item bank that were most frequently selected by PLWH as definitely important for clinical care (selected by 53 % of PLWH): 'I felt I had no reason for living' and 'I felt that I wanted to give up on everything.' While both of these items reflect high levels of depression, many PLWH and all of the providers identified additional items important for clinical care that included more explicit indications of suicidal ideation and other forms of self-harm. We selected two of the new items to address this: 'I thought about killing myself' (selected as 'definitely important' by 51 % of PLWH) and 'I felt so bad that I did things that I knew would hurt me' (43 %). We selected a third new item to address feelings of desperation: 'I felt desperate to escape how I feel' (43 %) (Step 6), and described by one PLWH: 'I don't feel like I wanna kill myself but I want to escape how I feel' (UAB1). The clinical importance of this state of mind is evident: 'I knew all about drugs, but I said what the hell? [I'm] gonna be dead in 2 years, what does it matter?' (UAB1). Providers were interested in overall depression and did not identify specific item content as necessary for clinical care with the exception of suicidal ideation and ensuring that mania was assessed before initiating depression treatment (Step 7).
The new depression items we selected for psychometric testing are: (1) I thought about killing myself, (2) I felt desperate to escape how I feel, and (3) I felt so bad that I did things that I knew would hurt me (Table 7, Step 8). This included all of the items rated as definitely important by PLWH (Table 3, Step 6).
Anxiety domain
Patient concept elicitation interviews resulted in a total of 45 concepts: 29 that were found in the PROMIS item bank and 16 that were not (Step 2). The new items we developed representing the concepts not found in the item bank are: (1) because of my anxiety I felt sudden changes in my body temperature, (2) because of my anxiety I had racing thoughts, (3) I felt stressed out, (4) because of my anxiety I felt pressure on my chest, (5) I felt paranoid, (6) because of my anxiety I felt out of control, (7) because of my anxiety I felt like I was going to pass out, (8) because of my anxiety I felt dizzy, (9) because of my anxiety I did not want to be around other people, (10) because of my anxiety I ate more/less than usual, (11) because of my anxiety I felt desperate, (12) I found it difficult to sit still, (13) I had trouble concentrating, (14) I was afraid to leave my house, (15) I had unpleasant thoughts that would not leave my mind, and (16) because of my anxiety I had trouble breathing (Steps 3-4).
As a result of cognitive interviewing, we added the attribution 'because of my anxiety' to several of the items (Step 5).
PLWH identified anxiety-related somatic symptoms and perceived need for care because of anxiety as definitely important for clinical care (Step 6). By far the most oftenselected anxiety item was: 'I felt like I needed help for my anxiety' (selected by 60 % of the PLWH). Another frequently selected item was having difficulty sleeping (50 %). Based on concept elicitation interviews with PLWH, we selected new items assessing anxiety-related somatic symptoms: feelings of passing out (44 %), trouble breathing (40 %), and chest pressure (40 %).
Provider discussion focused on the benefit of understanding whether anxiety is interfering with daily life or is disruptive to daily activity (Step 7). Providers believed this strategy would indicate anxiety severity or importance and also assist in determining whether the condition needed to be addressed. Providers expressed the view that measuring impact of anxiety was as important as measuring anxiety severity level.
The new anxiety items we selected for psychometric testing are: (1) because of my anxiety I had trouble breathing, (2) because of my anxiety I felt pressure on my chest, and (3) because of my anxiety I felt like I was going to pass out (Table 7, Step 8). This included all of the items rated as definitely important by PLWH, with the exception of, 'I had unpleasant thoughts that would not leave my mind' (Table 4, Step 6).
Fatigue domain
Patient concept elicitation interviews generated a total of 43 concepts: 33 that were found in the PROMIS item bank and 10 that were not (Step 2). The new items we developed representing the concepts not found in the item bank are: (1) How often did you wake up feeling exhausted? (2) How often did you feel so worn out that you stayed in bed all day? (3) How often were you too exhausted to take your medication? (4) How often were you too tired to carry out your daily responsibilities? (5) How often did your body feel exhausted? (6) How often were you so tired that you made mistakes? (7) How often were you so exhausted that you missed appointments? (8) How often were you so tired that everything was an effort? (9) How often were you too tired to be around other people?, and (10) How often were you too tired to pay attention to important things? (Steps 3-4). As a result of cognitive interviewing, we changed the word 'tired' to 'exhausted' for the new items #3 and #7 above. We also reworded new item #5 from 'How often was your body exhausted?' to 'How often did your body feel exhausted?' (Step 5). PLWH felt that fatigue items were needed that addressed not only fatigue level, but also the impact of fatigue on patient self-care (Step 6). Two of the newly developed items considered important by PLWH directly related to fatigue interfering with successful care of their medical condition: (1) 'How often were you too exhausted to take your medication?' (selected by 50 % of PLWH as definitely important for clinical care) and (2) 'How often were you so exhausted that you missed appointments?' (28 %). One PLWH described how fatigue affects ability to attend clinic appointments as: 'You have just enough [energy] to maybe get up, make yourself something to eat. If that's your fatigue level, coming to a [clinic] appointment is a marathon' (UW3). Other commonly selected fatigue items included impairment of social functioning and being bothered by fatigue: 'It's not that you normally are a person that doesn't like to be around other people or spend time with other people. It's that your fatigue has gotten to a level that it's too much effort' (UAB2). PLWH also discussed how fatigue can lead to a reduction in physical activity: 'I thought it was important for me to let my doctor know hey, I'm not really doing my (exercise) routine because my body feels exhausted' (FHC1). Providers were predominantly interested in fatigue severity and to some extent fatigue impact and not otherwise interested in specific fatigue content (Step 7).
The new fatigue items we selected for psychometric testing are: (1) How often did you wake up feeling exhausted? (2) How often were you too exhausted to take your medication? (3) How often did your body feel exhausted?, and (4) How often were you so exhausted that you missed appointments? ( Table 7, Step 8). This included all of the items rated as definitely important by PLWH (Table 5, Step 6).
Alcohol use domain
Patient concept elicitation interviews generated a total of 44 concepts: 37 that were found in the PROMIS alcohol use item bank and 7 that were not (Step 2). The new items we developed representing the concepts not found in the item bank are: (1) I drank because I felt stressed, (2) I drank until I got sick, (3) I drank to avoid my problems, (4) I had to drink more to get the same effect I used to get, (5) I drank until I passed out, (6) I drank so much that I could not remember what happened while I was drinking, and (7) I was worried about how drinking was affecting my health (Steps 3-4). We did not make wording changes in the new alcohol use items as a result of cognitive interviewing as we did not discover any comprehension problems (Step 5).
PLWH believed it important for providers to know about the causes and impacts of alcohol use in addition to the level of use itself so that potential causes of excessive alcohol use could be addressed in treatment (Step 6). The most commonly selected alcohol use item was: 'I was Drinking to avoid problems was also frequently selected as important (51 %) and was described as a way for providers to know how best to address the problem:
…it would be a good thing for your doctor to know that you have been drinking a lot and that you're all stressed out, and that's the reason why you're doing it. You have problems, and you think the alcohol is going to make it better. (UW2)
Finally, PLWH expressed that having trouble controlling one's drinking was important to assess (35 %), as described by this PLWH: '…help identify those who understand that they need to stop drinking but are unable to control themselves…' (UCSD4). Providers believed that it was important to know about the level of alcohol use (Step 7). In addition, some providers also wanted to know about negative consequences of alcohol use to initiate discussions with PLWH. There was not agreement as to this point; some providers expressed that this specific content would be valuable for clinical care and others expressed that there was not specific content above level of use that would be of value. Discussions for this domain were the most discordant between the providers.
The new alcohol use items we selected for psychometric testing are: (1) I drank until I got sick, (2) I drank to avoid my problems, (3) I had to drink more to get the same effect I used to get, (4) I drank until I passed out, (5) I drank so much that I could not remember what happened while I was drinking, and (6) I was worried about how drinking was affecting my health ( Table 7, Step 8). This included all of the items rated as definitely important by PLWH (Table 6 , Step 6).
Discussion
We found that existing PROMIS depression, anxiety, fatigue, and alcohol use items considered most important for clinical care by PLWH and providers were those that provided information regarding the impacts of these domains on PLWH' lives. We created new items addressing suicidal ideation and self-harm, somatic and cognitive impacts of anxiety, and clinically related impacts of fatigue and alcohol use. These were issues highly prioritized by PLWH and providers as important for clinical care but not currently included in the PROMIS item banks. PLWH and providers clearly articulated why they considered some items of high importance for clinical care, beyond their contribution to measuring the level of the domain in question. We found that there was a relatively high level of consensus regarding the items PLWH considered important for clinical care, with the exception of the fatigue domain.
An important aspect of establishing content validity is considering an instrument's context of use [10] ; in our case the clinical care context was a paramount consideration. Other studies examining PROs used in clinical care have also found important content to be lacking for clinical care [24, 25] . Harley et al. [24] found that the European Organisation for Research and Treatment of Cancer (EORTC) core instrument plus disease-specific modules lacked symptom issues commonly discussed by cancer patients. Snyder et al. [25] concluded that a barrier to uptake of PROs in clinical practice is varying levels of item relevance across different patient groups. Finally, Greenhalgh concluded that the extent to which PROs affect clinician behavior is largely determined by the ways in A limitation of this study is that it was conducted in the context of one particular clinical population, PLWH, so generalizability to people with other conditions is unclear. Nevertheless, the concepts that came up were not HIVspecific. The new items we developed do not refer to HIV and may be relevant in other patient populations as well. We took pains to ensure that new items we developed met PROMIS item development criteria. Another limitation is that item development occurred in English and Spanish languages only. In addition, the Spanish speakers in this study were largely of Mexican origin. Spanish speakers of other national origins may differ in important ways in their views and language use. We hope that others will continue this work in other languages and with Spanish speakers from other parts of the world. Also, while we included both English-speaking and Spanish-speaking PLWH, we did not include enough of each group to reliably examine item prioritization results separately. Our objective was to capture the perspectives of both Spanish and English speakers in the overall results. A strength of the study is that it included a diverse sample of PLWH and providers from across the USA to participate in an in-depth evaluation of PROMIS items in the context of clinical care. The study's focus on the context of clinical care is also a strength as few studies have considered the content validity of PRO items in this context, despite the increasing use of these items in clinical care.
This study demonstrates that PLWH and their care providers perceive a need for more context-appropriate targeted PROs in clinical care. In particular, items measuring potentially actionable issues related to causes and impacts of depression, anxiety, fatigue, and alcohol use were desired. Patient-centered qualitative research specific to measurement purpose and context of PRO use will likely enhance the success of PROs integrated in clinical practice. Careful consideration of the priorities of PLWH and providers will strengthen the value of PRO collection in routine clinical care. Informed consent Informed consent was obtained from all individual participants included in the study.
